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ABSTRACT OF THE DISCLOSURE 

Apparatus including rotary closure applying units 
wherein provision is made for adjusting the torque exert 
ed by the gripping elements of all of the units equally 
and simultaneously whereby to obtain uniform tightness 
of the closures on their respective containers. 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation of US. Ser. No. 430, 
583, ?led Feb. 5, 1965, now abandoned. 

This invention relates to closure applying apparatus. 
The invention has for an object to provide novel and 

improved closure applying apparatus embodying an im 
proved closure applying unit characterized by novel struc 
ture wherein wear of the closure gripping and applying 
element is reduced to a minimum. 
The invention has for another object to provide novel 

and improved closure applying apparatus of the character 
speci?ed wherein novel provision is made for controlling 
the rotation of the closure applying units in a manner such 
as to reduce to a minimum wear of the closure gripping 
and applying element. 
A further object of the invention is to provide novel and 

improved closure applying apparatus of I the character 
speci?ed having a plurality of closure applying units 
wherein novel provision is made for adjusting the torque 
exerted by the gripping elements of all of the units equally 
and simultaneously whereby to obtain uniform tightness 
of the closures on their respective containers. 
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A still further object of the invention is to provide ' 
novel and improved closure applying apparatus of the 
character speci?ed having novel provision for mounting 
the gripping element for movement out of axial align 
ment with the axis of rotation of the driving element to 
compensate for slight misalignment of a container with a 
closure carried by the gripping element. 
With these general objects in View and such others as 

may hereinafter appear, the invention consists in the clo 
sure applying apparatus and in the various structures, ar 
rangements and combinations of parts as hereinafter de 
scribed and particularly de?ned in the claims at the end of 
this speci?cation. 

In the drawings illustrating the preferred embodiment 
of the invention: 

FIG. 1 is a vertical cross sectional view of closure ap 
plying apparatus embodying the present invention; 

FIG. 2 is a plan view of the apparatus shown in FIG. 1, 
partly in cross section; 

FIG. 3 is a detail view in side elevation of a portion of 
the mechanism shown in FIG. 1; 
FIG. 4 is an enlarged cross sectional view of the upper 

portion of one of the closure applying units shown in 
FIG. 1; - 

FIG. 5 is an enlarged cross sectional view of the lower 
portion of a closure applying unit; 

FIG. 6 is a cross sectional view taken on the line 6—6 
of FIG. 5; 
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FIG. 7 is a view in cross section taken on the line 7--7 

of FIG. 5; 
FIG. 8 is a detail view in side elevation of a control 

valve; . 

FIG. 9 is a diagrammatic view of the compressed ai 
lines to be referred to; and 

FIGS. 10 and 11 are diagrammatic views in plane and 
side elevation of cam charts to be referred to. 

In general, the present invention contemplates novel 
closure applying apparatus having a plurality of closure 
applying heads or units provided with chucks or gripping 
elements adapted to grip and apply screw closures to suc 
cessive containers, such as bottles, in a gentle and positive 
manner. The present closure applying mechanism is herein 
illustrated as embodied in an automatic closure applying 
machine of the type illustrated and described in the United 
States patents to Arthur C. Everett, No. 2,082,048 and 
No. 2,705,101. The latter patent de?nes the closure grip 
ping element as an annular collar of resilient compressible 
material, such as rubber or the like, mounted for rota 
tion with the rotary applying head or unit and arranged 
to ?t about the closure, pressure being applied ‘to the upper 
face of the compressible collar to cause the inside diameter 
of the collar to contract and grip the closure. The rotary 
applying units of such prior machines were provided with 
an adjustable spring pressed friction clutch arranged to 
slip when the closure applied to the container was fully 
seated thereon with the required torque. 
One of the disadvantages of such prior closure gripping 

and applying units was that the applying unit including ‘the 
gripping element or chuck was continuously rotated dur 
ing pickup and gripping of a closure, and during applica 
tion and release of the closure. This continuous rotation 
of the applying unit caused excessive ‘wear of the gripping 
element, such as the rubberlike compressible-gripping ele 
ment, particularly during release of the closure after it had 
been fully seated on its container. 

Another disadvantage of such prior continuously ro 
tated closure gripping and applying units was that the 
friction clutch of each of the various units had to be indi 
vidually adjusted in an attempt to provide a substantially 
equal torque force on each closure whereby ‘to obtain 
substantially uniform tightness of the closures onv their 
respective containers. ' 

In accordance with the present invention, provision is 
made for controlling the rotation of the gripping and ap 
plying element of each closure applying unit in a manner 
such that rotation of the gripping element on its own axis 
is not started until after a closure is picked up and gripped 
by the closure applying unit, and in a maner such‘ that the 
rotation of the gripping element is discontinued after the 
closure is applied and fully seated. In other words, a clo 
sure is picked up and gripped by the gripping element 
of the applying unit before rotation of ‘the gripping element 
on its own axis is started, and rotation of the gripping 
element is stopped before releasing the closure. As are 
sult, rotation frictional engagement of the rotary gripping 
element with the closure is reduced to a minimum during 
pickup of the closure and during release of the closure. 

Provision is also made in accordance with the present 
invention for varying the torque applied to‘the closure 
in the application thereof to the container to provide‘ a 
predetermined tightness of the closure on its container 
in a novel and simple manner. The present torque varying 
means is arranged to be controlled so as to effect simulta 
neous adjustment of all the applying units and to ‘provide 
equal pressures in each unit, such control enabling ad 
justment of the torque during the continuous operation of 
the apparatus. / 

Novel provision is also made for mounting the chuck 
or gripping element in the applying unit in a manner 
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such as to allow movement of the gripping element out of 
axial alignment ‘with the axis of rotation of the applying 
unit to compensate for s‘iight misalignment of a container 
with a closure carried by the gripping element. 

Referring now to the drawings, the invention is herein 
illustrated as embodied in a machine for applying screw 
closures to containers, such as bottles, only a su?‘icient 
portion of the machine being herein shown so as to enable 
the invention to be understood. The construction and 
mode of operation of the machine, except as hereinafter 
pointed out, may comprise that disclosed in the Everett 
patents above referred to, and to which reference may be 
made. It is believed su?icient to state that in the operation 
of such closure applying machines the containers are con 
veyed into closure applying position in vertical alignment 
with their respective closure applying units, and during 
their movement in a circular path, provision is made for 
automatically withdrawing closures from a supply thereof 
and transferring the same into a position to be picked up 
and gripped‘ by successive closure applying units. Pro 
vision is also made for moving the applying units verti 
cally to pick up the closures and to then present the 
closures into engagement with their respective containers 
and to effect application of the screw closures to the 
containers during rotation of the applying units. 
As illustrated in FIG. 1, a plurality of closure applying 

units indicated generally at 10 are mounted to revolve 
about a central stationary supporting shaft 12. Each 
closure applying unit includes a drive housing indicated 
generally at 14 secured by bolts 15 to the flanged lower 
end 16 of an elongated spindle 18 which is mounted for 
rotation with and reciprocation in a rotary casing 20. 
The lower portion of the spindle 18 is supported for 
rotation and reciprocation in a bushing 24 carried by a 
?ange bearing 26 secured to an annular supporting ring 
28. The supporting ring 28 is secured by bolts 30 to a 
?anged member 32 keyed to an elongated sleeve 34 sup 
ported in a bearing 36, the sleeve being rotated about the 
stationary central shaft 12 through any usual or preferred 
driving means, such as that shown in the Everett Patent 
No. 2,082,048. It will thus be seen that the spindles 18 
and their attached closure applying units 10 revolve with 
the supporting ring 28 about the axis of the stationary 
central shaft 12. 
The rotary casing 20 has a square opening to receive a 

square portion 38 of the spindle for vertical reciprocation 
therein. The casing 20 is mounted for rotation in ball 
bearings 40, 42 supported in upper and lower supporting 
ring members 44, 46 respectively. Each casing is provided 
with a pinion .48 in mesh with a ring gear 50 connected 
to the central shaft 12. Thus, the spindles 18 and their 
drive housings 14 of the closure applying units are rotated 
on their own axes during their movement in a circular 
path. 

In operation, the containers to be provided with 
closures are conveyed into alignment with their respective 
closure applying units, and provision is made for lowering 
and raising the spindles to present the applying units into 
and out of closure applying engagement with their respec 
tive containers. As herein shown, see FIGS. 2 and 3, a 
cam roll 52 cooperating with a stationary cam 54 is 
carried by an arm 56 keyed to one end of a rocker stud 
58 extended through a vertical post 60 which is square 
in cross section as shown. A second arm 62 parallel to 
the arm 56 and keyed to the other end of the rocker stud 
58 to move therewith is connected to the upper end of a 
link 64. The lower end of the link 64 is provided with a 
clamping hub 63 which clamped to a pin 65 extended 
into a pivot opening in one side of a collar 66 encircling 
the spindle 18 between shouldered portions 68, 70 thereof. 
The link 64 is provided with a U-shaped horizontally ex 
tended portion 72 extending from the clamping hub 63 to 
a second clamping hub 73 disposed opposite the ?rst hub 
and which is clamped to a similar pivot pin 65 extended 
into the other side of the collar. Thus, in Operation, each 
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4 
applying unit 10 is reciprocated vertically and also rotated 
on its own axis during its movement in a circular path. 

It will be observed that each closure applying unit 10 
has a post 60 associated therewith secured at its lower end 
in the rotary supporting ring 28 and connected at its 
upper end to the upper ring member 44 in which the 
upper end of the casing is mounted. The lower ring mem 
ber 46, in which the lower end of the casing is 
mounted, is also supported from the posts 60 by angle 
members 74 attached to an intermediate portion of each 
post. Thus, the upper and lower supporting ring members 
44, 46, together with the posts 60, rotate with the driven 
supporting ring 28. The stationary cam 54 is attached to 
a ?angernember 76 keyed to the stationary shaft 12. 
Above each casing 20 is a cap member 77 attached to the 
upper ring member 44 and through which the upper end 
of the spindle freely extends. The upper end of the spindle 
18 is provided with a rotary air joint indicated generally 
at 79. A clamping collar 81 attached to the lower end 
of the air joint 79 is provided with an opening in an ex 
tended portion thereof arranged to slidingly receive a 
vertical rod 83 secured to the cap member 77 to prevent 
rotation of the outer casing of the air joint as will be 
hereinafter described. 

Referring now to FIG. 5, each chuck or closure 
gripping unit, indicated generally at 78, includes a resilient 
ring 80 snugly ?tted into the lower open end of a hollow 
casing 82 and confined therein by a cup-shaped holder 84 
threadedly engaged with the lower end of the casing as 
shown. The holder 84 is provided with a central opening 
for admitting a closure, and the inside diameter of the 
resilient ring 80 'When in its uncompressed condition is 
such as to admit the outside diameter of the closure as 
shown in FIG. 5. The upper end of the casing 82 is 
provided with a reduced diameter threaded portion 86 
which is threadedly engaged with the lower end of an 
arbor ‘88, an O-ring seal 89 being provided at the joint. 
The arbor 88 is extended within and operativeiy connected 
to rotate with and move vertically in the drive housing 
14. A compression disk 90 having an annular depending 
projection 92 is disposed in the cap member 82 and is 
arranged to be urged downwardly into engagement With 
the upper surface of the resilient ring 80 through pneu 
matic means, to be hereinafter described, in communi 
cation with a chamber 87 de?ned by the inner walls of 
the casing 82 and the upper surfaces of the disk 90 
'whereby to cause the resilient ring to be compressed into 
gripping engagement with the closure as illustrated in 
FIG. 5. The arbor 88 is provided with a conical surface 
96 adjacent its lower end arranged to ?t into a correspond 
ingly shaped seat formed in a retaining member 98 at 
tached to the lower end of the housing 14 as shown. 

In accordance with the present invention, the arbor 88 
is connected to the drive housing 14 by a pneumatically 
operated friction clutch indicated generally at 100 and 
which may be controlled in a manner such as to effect 
rotation of the arbor and its closure gripping unit 78 
after a closure has been picked up by the chuck and dur 
ing application of the closure, and in a manner such as 
to e?ect release of the clutch to disconnect the arbor and 
its closure gripping unit to discontinue rotation with the 
drive housing 14 after the closure has been applied. The 
arbor 88 is also mounted in a manner such as to permit 
yielding of the gripping unit 78 and its arbor upwardly in 
the housing when the closure is engaged with its con 
tainer as effected by the downward movement of the spin 
dle to apply the closure to the container and also to permit 
downward movement of the gripping unit 78 with the 
closure as it is threaded onto the container. Novel pro 
vision is also made for mounting the arbor in a manner 
such as to permit rocking movement of the same out of 
axial alignment with the vertical axis of the housing to 
compensate for any slight misalignment of the closure 
with the container. 
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As further illustrated in FIG. 5, the arbor 88 is pro 
vided with a square portion 102 which is ?tted into a 
square opening in a ?anged body member 104 forming 
a part of the friction clutch 100. The body member 104 
has mounted thereon a plurality of friction disks includ 
ing a plurality of driven disks 106 rotatable with the body 
104 and a plurality of driving disks 108 rotatable with 
a hollow drive casing 114, the driven and driving disks 
being alternately arranged as shown. The driven disks 
106 are provided with inwardly extended projections ?tted 
into vertical grooves 107 formed in the periphery of the 
body member 104. The driving disks 108 are free of the 
body member 104 and are provided with peripheral pro 
jections 110 which extend into slots 112 formed in the 
lower end of the hollow drive casing 114. The upper end 
of the casing 114 forms part of a ball and socket joint 
116 which includes a ball 117 con?ned within the socket 
formed in a cylindrical block 118 to which the lower 
?anged end 16 of the spindle 18 is secured. Driving con 
nections are provided between the ball and socket which 
include a disk 120 having inwardly directed projections 
122 which cooperate with vertical grooves 124 formed 
in the sides of the ball 117. A retaining member 126 which 
engages the lower end of the ball 117 is connected to the 
block 118 by bolts 128 which also extend through the 
disk 120, as shown, to hold the parts in assembled rela 
tion. 
A cylindrical portion 130 of the arbor 88 is slidingly re 

ceived in a bushing 132 provided in a ?anged sleeve 134 
?tted into an intermediate portion of the casing 114, and 
a reduced diameter upper portion 136 of the arbor is ?tted 
into an opening provided in the lower end of the ball 
117. A compressing ring 138 having a lower portion ?tted 
within the hollow drive casing 114 is arranged to bear 
against the upper face of the friction disk assembly 100. 
A reduced diameter upper portion 140 of the ring is ?tted 
about a depending portion 142 of the sleeve 134. A collar 
144 is ?xed within the casing 114 and embraces the upper 
portion 140 of the compressing ring 138. The space de 
?ned by the upper end of the piston ring and the inner 
wall of the hollow casing 114 provides an air chamber 
146 to which compressed air is piped to compress the 
disks 106 and 108 into frictional engagement to eifect 
rotation of the arbor and its attached closure gripping 
unit 78 with the drive housing 14 upon gripping and dur 
ing application of the closure. The lower face of the fric 
tion disk assembly 100 is supported by a collar 148 ?tted 
within the lower end of the hollow casing 114 and held 
'in place by a snap ring 150. The friction disk assembly 
100 is retained in assembled relation on the body mem 
ber 104 by a disk washer 151 having projections coop 
erating with the grooves 107 and by a spring steel split 
retaining ring 153 of the type which may be expanded to 
slide over the lower end of the body and then permitted 
to contract to ?t into a circular groove formed in the 
body member as shown. The entire housing is enclosed 
within an outer cylindrical shield 152 attached to the 
block 118 by outwardly spring pressed studs 154 carried 
by the block which extend into openings in the shield and 
which may be pressed inwardly for easy removal of the 
shield. 
From the description thus far it will be seen that the 

closure applying units 10 are mounted to revolve about 
the stationary central shaft 12 in alignment with their 
respective containers during which time the units 10 are 
raised and lowered to pick up a closure and to present 
the closure into operative relation to the container. The 
applying units are also arranged to be rotated on their 
own axes to effect application of the closure to its con 
tainer. It will also be seen that each closure gripping unit 
78 and its arbor 88 is normally disposed in its lowered 
position by gravity to present its conical surface 96 in en 
gagement with its retaining member 98 and is mounted 
to yield upwardly relative to the housing when the latter 
is lowered to present the closure into engagement with its 
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6 
container and that the arbor 88 is also connected to ro~ 
tate with the housing through the friction clutch 100 
which is arranged to be released to discontinue rotation 
of the unit 78 after the closure is applied. It will be fur 
ther observed that the gripping unit 78 and its arbor is 
capable of rocking movement out of alignment with the 
axis of rotation of the spindle 18 by virtue of the ball 
and socket joint drive connection 116 to compensate 
for any slight misalignment of the elements. 
As herein illustrated, separate air circuits are provided 

through the spindle 18 and through the housing elements 
14 for communication with the chamber 87 above the 
chuck compressing ring 80 and for communication with 
the chamber 146 above the friction clutch compressing 
ring 138 respectively. The rotary air joint 79 mounted at 
the upper end of each spindle 18 includes an outer casing 
member 156 and a cap member 157 secured to the cas 
ing by bolts 159. The outer casing 156 is held from rota 
tion on its own axis by the vertical rod 83 extending from 
the cap member 77 into an opening in a clamp collar 81 
as described. The cap member 157 is provided with two 
opposed air inlets, one inlet 158 communicating with a 
central bore 160' in the cap member 157, and the other 
inlet 162 communicating with a passageway 164 offset 
from the central bore. The air circuit to the chamber 
87 above the chuck compressing ring 80‘ will ?rst be de 
scribed and, as shown in FIG. 4, the central bore 160 is 
provided with a carbon seal ring or sleeve 166 having its 
upper end extended part way into the bore 160. The 
sleeve 166 is urged downwardly by a coil spring 168 to 
present the lower end of the sleeve into sealing engage 
ment with the upper end of a rotary member 170 secured 
to and forming an extension of the spindle 18. The sleeve 
166 is provided with an O-ring seal 172 between a shoul 
der formed on the sleeve and a cooperating shoulder of 
the bore as shown. The sleeve is held from rotation by a 
pin 174 carried by the cap member and engaged in a 
slot formed in a ?anged portion 176 of the sleeve. The 
rotary member 170 has a reduced diameter lower end 178 
?tted into a bored opening in the upper end of the spindle 
18 and is secured thereto by a set screw 180. An O-ring 
seal 182 is provided between a shouldered portion of the 
rotary member 170 and a cooperating shoulder formed 
in the bored opening ‘of the spindle as shown. A pair of 
spaced ball bearings 184, 186 are provided in the rela 
tively stationary outer casing 156 to permit rotation of 
the member 170 therein. An annular spacer 188 is pro 
vided between the cap member 157 and the upper ball 
bearing, the lower ball bearing being retained within an 
inwardly extended lip 190 of the outer casing 156. A 
central opening 192 in the rotary member 170 is in com 
munication with the inside diameter of the sleeve 166 
and with the bore 160. The lower end of the rotary 
member 170 is threaded to receive a pipe 194 which ex 
tends through an enlarged central opening 196 bored 
through the full length of the spindle. 
As illustrated in FIG. 5, the lower end of the pipe 

194 is ?tted into a bored opening 198 formed in a hollow 
adapter 200 ?xed in the upper end of the cylindrical 
block 118. The lower portion of the adapter is barrel 
shaped and ?ts into a bore in the ball connection 116 
to permit rocking movement of the ball relative to the 
adapter. The lower end of the pipe 194 is grooved and 
provided with an O-ring seal 195. The barrel shaped por 
tion of the adapter 200 is also grooved and provided with 
an O-ring seal 197. The arbor 8-8 has a central opening 
202 extended therethrough and the upper end 136 of 
the arbor which extends into and is movable axially in 
the opening in the lower end of the ball 117 communi 
cates with an enlarged opening in the hollow adapter as 
shown. An O-ring seal 199 provided in a counterbored 
portion ‘of the ball 117 surrounds the upper end 136 of 
the arbor. The central opening 202 in the arbor leads 
to a chamber 204 de?ned by a conical bore in the lower 
end of the arbor and the upper end of the portion 86 
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of the hollow casing 82 which is threadedly engaged 
with the arbor. The portion 86 of the casing is provided 
with a passageway 206 in communication with the cham 
ber 204 and which leads to the chamber 87 de?ned by 
the hollow portion of the casing 82 and the upper por 
tion of the compressing disk 90. Thus, in operation, when 
compressed air is passed through the inlet 158 by means 
of an air circuit including a cam operated valve to be 
described, the air will pass through the rotary air joint, 
spindle and arbor into the chamber 87 to force the disk 
90 down into compressing engagement with the resilient 
ring 88 to effect gripping of a closure presented within 
the ring. 
As also shown in FIG. 5, the compressing disk 90 is 

provided with a hub 208 which is slidingly mounted on a 
shoulder stud 210 secured in a central opening in the 
upper portion of the casing 82. A11 O-ring seal 212 is pro 
vided in a grooved portion of the stud, and the head 
portion 214 is secured to the stud by a screw 215. The 
head 214 serves as a stop to present successive closures 
at a predetermined height in the chuck. An air vent open 
ing 216 extends through the center of the stud to a 
grooved portion 218 in the upper portion thereof which 
communicates with lateral openings in the groove and 
with an opening 228 in the casing 82 to the atmosphere. 
This expedient affords venting of the area below the disk 
90 when a closure is inserted into the chuck. The com 
pressing disk 90 is also provided with a stud 222 extended 
through the disk and into an opening in the underside of 
the casing 82 to provide a drive connection between the 
casing and the disk while permitting vertical movement 
of the disk relative to the casing. 

Referring again to FIG. 4, the air circuit to the fric 
tion clutch compression chamber 146 includes the inlet 
162 and passageway 164 which leads to an annular pas 
sageway 224 de?ned by the exterior surfaces of the seal 
ring 166 and the interior surfaces of a second carbon 
seal ring or sleeve 226 which is ?tted into a larger diam 
eter bored portion in the underside of the cap member 
157. The lower end of the sleeve 226 bears against a 
?ange portion 228 of the rotary member 170* and is 
resiliently urged downwardly by a wave spring 230 inter 
posed between the upper edge of the sleeve and a shoul 
der portion formed on the cap member. The sleeve 226 is 
provided with an O-ring seal 232 and is also provided 
with a slotted ?ange 234 arranged to reecive a pin 236 
secured in the cap member to prevent rotation of the 
sleeve. 
The annular passageway 224 communicates with the 

upper end of an elongated passageway 238 which ex 
tends through the rotary member 170. The lower end of 
the passageway 238 is in communication with an annular 
passageway 240 formed between the outer surfaces of 
the air pipe 194- and the walls of the elongated open 
ing 196 formed in the spindle 18. As shown in FIG. 5, 
the lower end of the annular passageway 240‘ is provided 
with a conical bore 242 which is in communication with a 
passageway 244 formed in the cylindrical block 118-. An 
O-ring seal 245 is provided between the lower end of 
the spindle 18 and the cylindrical block 118 as shown. 
The passageway 244 extends downwardly and then at 
right angles into communication with a vertical passage 
way 246 which is provided at its lower end with a pipe 
nipple 248 connected by a ?exible tube 250 to a pipe 
nipple 252 in the drive casing 114 which is in communi 
cation with the compression chamber 146. In operation, 
when compressed air is passed through the inlet 162 by 
means of an air circuit having a second cam operated 
valve to be described, air is permitted to pass through 
the associated passageways to urge the compressing ring 
138 down into engagement with the friction disk assembly 
100 to effect rotation of the arbor 88 and its attached 
closure gripping and applying unit 78. 
As shown in FIG. 1, the air circuits for supplying and 

controlling the compressed air to the Closure gripping units 
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8 
78 and to the friction clutch units 100 include a pair of 
cam operated valves 254 and 256, respectively, carried 
by and rotatable with a revolving turret 258. A pair of 
valves are provided for each closure applying unit 10, and 
as herein shown, the outlets of the inner valves 254 are 
connected by ?exible tubes 260 to the inlet-s 158 of their 
respective rotary air joints 79 for controlling the air sup 
ply to the central passageway 160 and associated passage 
ways leading to the closure gripping unit air chamber 87. 
The outlets of the outer valves 256 are connected by 
flexible tubes 262 to the inlets 162 of their respective ro 
tary air joints for controlling the air supply to the passage— 
way 164 and associated passageways leading to the fric 
tion clutch air chamber 146_ The turret 258 is mounted to 
rotate about the stationary central shaft 12 and is secured 
to and rotatable with the upper supporting ring 44 so 
that in operation the turret and the valves carried there 
by are rotated with the closure applying units 10. 
The inlets to the inner valves 254 are connected by 

?exible tubes 264 to nipples 266 which extend into open 
ings 268 in the hub of the turret. The inner ends of the 
openings 268 are in communication with a ring 270 hav 
ing opposed grooves providing annular passageways con 
nected by openings in the ring. The ring 270 is disposed 
between the turret and a bushing 272 which is mounted 
on and keyed to the stationary central shaft 12. The ring 
270 is interposed between upper and lower annular seal 
ing elements 274 and 276. The inner annular passageway 
in the ring is in communication with an opening 278 
formed in the stationary bushing 272, O-ring seals are pro‘ 
vided in the bushing above and below the opening 278. 
The opening 278 is aligned with a radial opening 280 in 
the stationary shaft 12 which is in communication with 
an elongated vertical opening 282 extending to the upper 
end of the shaft. The upper end of the opening 282 com— 
municates with a radial opening formed in a grooved por 
tion 284 of the shaft which provides an annular passage 
way in communication with an opening 286 formed in 
an air joint 288 stationarily supported on the upper end 
of the shaft. The air joint is connected by a pipe 290 
through which air is supplied from a regulated source of 
compressed air. 
As shown in detail in FIG. 8, each valve 254 is nor 

mally closed and is provided with a spring pressed stem 
296 arranged to be depressed to open the valve. Each 
valve is further provided with a stem depressing arm 298 
?xed to a pin 300 journaled in spaced arms 302 attached 
to the valve body. A second arm 304 fast on the pin 300 
is provided with a cam roll 306 for cooperation with a 
stationary cam 308 supported in a ?anged hub 310 
mounted on the stationary shaft 12. The hub 310 and 
also the air joint 288 are further supported by a circular 
bracket 312 attached to the frame of the machine. In 
operation, the stationary cam 308 effects opening of suc 
cessive valves 254 at a predetermined time in the con 
tinuous rotary movement of the closure applying units 10 
to effect gripping of a closure to be applied to a container 
and to thereafter permit closing of the valve to release 
the applied closure. ' 
The inlets to the outer valves 256 are connected by ?ex 

ible tubes 314 to nipples 316 which extend through open 
ings 317 in the hub of the turret. The inner ends of the 
openings 317 are in communication with a similar ring 
318 having inner and outer grooves providing annular 
passageways connected by openings in the ring as shown. 
The ring 318 is disposed below the ring 270 and is also 
provided with upper and lower sealing elements, a retain— 
ing and supporting ring 324 being provided below the 
lower sealing element as shown. The inner annular pas 
sageway in the ring 318 is in communication with an open 
ing 326 formed in the bushing 272. The opening 326 is 
aligned with a radial opening 328 in the shaft 12 which 
is in communication with the lower end of an elongated 
vertical passageway 330 extending to the top of the shaft. 
O-ring seals are also provided in the bushing above and 
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below the radial opening 328. The upper end of the pas 
sageway 330 is connected by a nipple 332 and pipe elbow 
334 to a supply pipe 336 leading to a regulated source of 
compressed air. 
Each outer valve 256 is also normally closed and is 

provided with a spring pressed stem arranged to be de— 
pressed to open the valve in a manner similar to the valve 
254. Each valve 256 is also provided with a stem depress 
ing arm arranged to be rocked by a second arm having 
a cam roll 338 for cooperation with a stationary cam 340 
also supported by the ?anged hub 310. In operation the 
stationary cam 340 effects opening of successive valves 
256 at a predetermined time each cycle during the con 
tinuous rotation of the closure applying units to effect 
driving engagement of the friction clutch unit 100 to 
rotate the applying unit and to thereafter permit closing 
of the valve and disengagement of the friction clutch to 
discontinue rotation of the applying unit. 
The valves 254, 256 may comprise commercially avail 

able valves having conventional means for venting the 
air circuits to the chambers 87 and 146, respectively, when 
the valves are closed. As shown in FIG. 1, each pair of 
valves are arranged in tandem and are supported on top 
of the turret 258. The valves are vented through a com 
mon outlet, as indicated at 261, and the bottom wall of 
the turret is provided with an opening 263 leading to the 
atmosphere. 

In operation, the closure applying units 10 are con 
tinuously moved in a circular path, and successive con 
tainers transferred into the machine are aligned with their 
respective applying units. As illustrated on the cam charts 
in FIGS. 10 and 11 diagrammatically showing the timing 
of the cams, when a container transferred into the ma 
chine arrives at a point indicated at A, the applying unit 
10 is in an elevated position, and the closure gripping unit 
78 has been provided with a closure for application to 
its container. Also, at this time the friction clutch 100 
is engaged, and the gripping unit 78 is being rotated with 
the drive housing 14 of the applying unit. During the con 
tinued movement of the applying unit in a circular path, 
cam 54 effects lowering of the unit to present the closure 
into engagement with its container to effect application 
of the closure, and when the container arrives at a point 
indicated at B, sufficient time has elapsed so that the clo 
sure is fully seated, and the friction clutch 100 has started 
to slip. At this point the stationary cam 340 permits clos 
ing of its valve 256 to discontinue the air pressure to the 
friction clutch chamber 146 whereupon rotation of the clo 
sure gripping unit 78 with the drive housing 14 is discon 
tinued. Immediately thereafter, the stationary cam 308 per 
mits closing of its valve 254 to discontinue air pressure to 
the closure gripping air chamber 87 whereupon the closure 
is released, and subsequently the cam 54 effects elevation 
of the closure applying unit, and the closed container is 
discharged from the machine. The applying unit contin 
ues to rise, and when it arrives in a position indicated at 
C, the unit is lowered to receive a closure transferred 
thereto from a supply whereupon the valve 254 is opened 
to effect gripping of the closure. Immediately thereafter, 
the valve 256 is opened to engage the friction clutch and 
start rotation of th gripping unit with its drive housing in 
readiness for applying the closure to a succeeding aligned 
container transferred into the machine. 
From the description thus far it will be seen that the 

closure receiving and gripping unit 78 is not rotated until 
it has picked up and gripped a closure and that rotation 
of the closure gripping and-applying unit 78 is discon 
tinued after the closure is applied and prior to release of 
the closure by the gripping unit. As a result, excessive 
wear of the resilient gripping element 80 is avoided be 
cause no frictional rotary movement occurs during pickup 
and gripping of the closure nor during release of the 
closure. 

In accordance with another feature of the present inven 
tion, it will be apparent that the air pressure to each fric 
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10 
tion clutch 100 is supplied from the same regulated source 
of compressed air, and as a result successive closures are 
tightened onto their containers with a uniform torque. 
Furthermore, by merely adjusting the air pressure from 
the source, a greater or lesser torque force may be pro 
duced on all of the clutch units simultaneously whereby 
to provide a desired degree of uniform tightness of the 
closure before the clutch starts to slip. Likewise, the air 
pressure to the closure gripping elements which is supplied 
by an independently regulated source of compressed air is 
arranged so that the gripping pressure on successive clo 
sures is also uniform and may also be varied by adjust 
ment of the air pressure. 

In practice, the air pressure to the closure gripping 
elements is in the order of about 90 pounds per square 
inch while the air pressure to the friction clutch units is 
substantially less, being in the order of 10 to 20 pounds 
per square inch so as to assure slipping of the clutch 
rather than the gripping element when a predetermined 
torque is reached. 
As diagrammatically illustrated in FIG. 9, the supply 

line 290 is connected by a pipe T 341 to a supply pipe 
342 leading to an air compressor not shown. The supply 
line 290 is provided with an adjustable air pressure regu 
lator 344 and, in operation, adjustment of the regulator 
344 will vary the pressure to all of the gripping elements 
simultaneously and uniformly. Similarly, the supply line 
336 also connected to the pipe T 341 is provided with an 
adjustable regulator 350 whereby adjustment of the regu 
lator will vary the pressure to all of the friction clutch 
units simultaneously and uniformly. It will ‘be apparent 
that these adjustments may be made either when the ma 
chine is idle or during the continuous operation of the 
machine. 
From the above description it will be seen that the pres 

ent closure gripping and applying units overcome the 
disadvantages inherent in the prior continuously rotated 
units. As above stated, the spring pressed friction clutch 
of the prior units had to be individually adjusted in an 
attempt to provide a substantially equal torque force on 
successive closures and, furthermore, wear of the friction 
disks would vary the torque requiring readjustment of 
spring pressure against the disks. The present pneumat 
ically operated friction clutch assures equal torque force 
in each applying unit which may be readily adjusted by 
changing the air pressure. In practice, the torque force 
applied to successive containers may thus be maintained 
substantially uniform within extremely close limits. Con 
sequently, the closures are applied to successive containers 
with uniform tightness. The pneumatically operated con 
trol above described contemplates normally closed valves 
254, 256 arranged to be opened by their respective cams. 
However, in practice, it will ‘be apparent that such valves 
may comprise normally open valves arranged to be closed 
by their respective cams during the operation of the ap 
paratus. 

Another disadvantage inherent in the prior closure grip 
ping and applying units which is overcome by the present 
structure relates to the provision for allowing angular 
movement of the closure gripping and applying unit out 
of alignment with the axis of rotation of its driving spinldle 
to compensate for slight misalignment of a container with 
a closure carried by the unit. In the Everett Patent No. 
2,705,101 the provision for allowing such angular move 
ment comprises a resilient mounting subject to de?ection 
under extreme torque. The structure herein disclosed, 
comprising the ball and socket drive connection, affords 
positive rotation of the applying units under varying torque 
conditions. - 

While the preferred embodiment of the invention has 
been herein illustrated and described, it will be understood 
that the invention may be embodied in other forms within 
the scope of the following claims. 
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Having thus described the invention, what is claimed is: 
1. Closune applying apparatus comprising, in combina 

tion, a rotary housing connected to rotate with a drive 
spindle, a closure gripping and applying unit including, a 
gripping element mounted on an arbor carried by said 
housing, a normally‘disengaged friction clutch connect 
ing the arlbor to the housing; and means for controlling .the 
friction clutch to effect engagement thereof'and rotation 
of the gripping and applying unit after a closure has been 
gripped, :and to effect disengagement of theiclutch to dis 
continue rotation of the applying unit prior to release of 
the applied closure, said housing having a ball and socket 
drive connection between the housing and the spindle 
whereby to allow angular rocking of the housing and said 
closure gripping and applying unit out oflalignment with 
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the axis of rotation of said spindle to compensate for slight . 
misalignment er a container with a closure carried by said 
gripping and applying unit. ~ i 

2. Closure applyingr'apparatus as de?ned in claim 1, in 
cluding a plurality of rotary housings each connected to 
rotate with a drive spindle, a closure gripping and apply 
ing'unit including a gripping element mounted on an arbor 
carried by each of said housings, anda plurality of nor 
mally disengaged friction clutches for connecting the ar 
bors to their associated housings, and wherein each of 
the friction clutches is adapted to exert a uniform torque 
and is arranged to’slip when the torque applied by the 
gripping elements to the closures exceeds a predetermined 
value, and whereirfmeans interconnects the closure apply 
ing units and the friction clutch control means is opera 
tive for varying the torque of all of the closure applying 
units sirr'iultaneou'sly. '6 ; 

7 3. Closure applying apparatus nfor applying closures 
to containers comprisingfin combination, a rotary hous 
ing connected to rotate with a drive spindle, an arbor pro 
vided with a chuck and operatively connected to said 
housing to rotate therewith, the connection between the 
housing and the spindle including a ‘ball and socket drive 
connection whereby to allow angular rocking of the hous 
ing and said arbor out of alignment with the axiseof rota 
tion of the spindle to compensate for slight misalignment 
of acontainer with a closure carried by said chuck. 

4; Closure applying apparatus as de?ned in claim 3 
wherein the arbor is mounted for vertical movement with 
relation to the housing. ' 

5. Closure applying apparatus as de?ned in claim 2 
wherein each friction clutch comprises an assembly of 
friction disks, alternate disksconnecte'd to the housing and 
the arbor respectively, said disks being normally in their 
l6ose and non-driving condition, and operating means in 
cluding means for?compressing the disks into driving en 
gagement.E " ' a '2 

6. Closure applying apparatus as de?ned in claim 5 
wherein the compressing means is pneumatically operated 
?and includes a compressing disk engageable with the upper 
surface of said friction disk assembly and de?ning with 
said housing an air chamber above the disk, and wherein 
the means which interconnects the closure applying units 
includes a compressed 'air circuit communicating with 
said chamber for admitting air thereto to urge the disks 
into driving engagement. ' 

7. :Closure applying apparatus as de?ned in :claim' 6 
wherein the air circuit includes, as a part of the control 
means, a normally closed valve connected to a supply of 
compressed air, and means for'opening said valve to op 
erate said friction clutches. ~ 

8-. Closure applying apparatus as de?ned in claim 7 
wherein the means for varying said torque comprises an 
adjustable pressure regulator in said air circuit. " 
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9. Apparatus as de?ned in claim 8 wherein the reg 

ulated air pressure to each chamber iprovidesa uniform 
torque to effect uniform tightening of successive closures 
to successive containers, said air pressure regulator ar 
ranged to be adjusted during continuous operation of the 
apparatus, " 7 

10. Closure applying apparatus comprising, in combina 
tion, a plurality pf driveehousings continuously rotated 
on their own axes, each housing having a, closure grip 
ping and applying unit including a chuck, means for op 
erating. successive chucks to pick up and grip closures 
for application to successive containers and for releasing 
an applied closure, a friction clutch connecting each chuck 
to its housing, and control means for operating each fric 
tion clutch to effect rotation of the chuck with its hous 
ing after a closure is gripped and to discontinue rotation 
of the chuck with its housing prior to release ofithe ap 
plied closure, each of said friction clutches adapted to 
exert a uniform torque and arrangedto slip when the 
torque applied to the closure; exceeds a predetermined 
value, and means interconnecting the closure, applying 
units and the friction clutch control means operative for 
varying the torque *of all of the closure applying units 
simultaneously, said torque varying means being operative 
when the machine is idle and also during the operation of 

the machine. 11. Closure applying apparatus as de?ned in claimrlfl 
wherein each friction clutch is pneumatically operated, 
and wherein the control means includes compressed air 
means interconnecting each friction clutch. 

12. Closure applying apparatus as de?ned in claim 10 
'wherein the closure gripping units;are also pneumatically 
operated, and wherein the control means includes sep 
arate compressed air means interconnecting each closure 
gripping unit, and means for adjusting the air pressure 
to each gripping unit to vary the gripping force of all of 
the closure gripping units simultaneously and uniformly. 

13. Closuregapplying' apparatus comprising, in combina 
tion, a plurality of rotatable closure gripping and apply 
ing units, means for .,operating successive unitsgto pick 
up and grip closures'for application to successive con= 
tainers and for releasing an applied closure, and pneu 
matically operated control means for effecting the grip 
ping operation, said control means comprising a corri 
pressed air circuit interconnecting each closure gripping 
unit, and means in said circuit for adjusting the air pres 
sure to each gripping unit to vary the gripping force ,of 
all of the closure gripping units simultaneously and uni 
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